ENZYMATIC PRODUCTION OF BIODIESEL FROM RAPESEED OIL by Gog, Adriana et al.
 460 
Bulletin UASVM Animal Science and Biotechnologies, 65(1-2)/2008  
pISSN 1843-5262; eISSN 1843-536x 
 
 
ENZYMATIC PRODUCTION OF BIODIESEL FROM RAPESEED OIL  
 
Gog Adriana1, M. Roman1, C. Paizs2, M. Chintoanu1, E. Luca3, F.D. Irimie2 
 
1
 Research Institute for Analytical Instrumentation-ICIA, 67 Donath Street,  
400293 Cluj-Napoca, Romania, email: adriana.gog@icia.ro  
2
 Babes-Bolyai University, Faculty of Chemistry and Chemical Engineering,  
11 Arany Janos Street, 400028 Cluj-Napoca, Romania. 
3
 University of Agricultural Sciences and Veterinary Medicine, Faculty of Horticulture,  
3-5 Manastur Street, 400372 Cluj-Napoca, Romania 
 
Key words: lipase, biodiesel, Novozym 435, methanol, fatty acid methyl esters 
 
SUMMARY 
 
Enzymatic transesterification has attracted much attention for biodiesel production as it 
produces high purity product and enables easy separation from the product, glycerol. But the 
activity of immobilized enzyme is inhibited by methanol and glycerol, which are present in 
the reacting mixture. The use of t-butanol as solvent has been found to reduce the inhibitory 
effects [1,2]. In this paper results of methanolysis of rapeseed oil, by Novozym 435 as 
catalysts using t-butanol as a solvent, are reported. 
The enzyme Novozym 435, an immobilized Candida Antarctica lipase, was bought 
from Novozymes Austria. Reference standards for FAMEs, together with the rapeseed oil 
used as substrate, were obtained from Sigma. The fatty acids composition of oil was 
determined by a GC-FID method. Enzymatic esterification reactions were carried out for 12h 
in a 100 ml round-bottomed flask, equipped with a temperature controller. The stirring rate 
was adjusted to 700 rpm. Reaction conditions: t-butanol/oil volume ratio 1:1; methanol/oil 
molar ratio 4:1.The effects of lipase quantity and of temperature on the alcoholysis of 
rapeseed oil are presented in Table 1 and Table 2.  
 
 
 
The methyl esters’ yield has increased by increasing lipase dosage and when lipase 
dosage reached 2%, the methyl esters yield reached 87%. The influence of temperature was 
determined by increasing the temperature until 40°C. Experiments at 35°C gave the highest 
methyl esters yield, 90% after 12h.  
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Temperature (°C) Methyl esters content (wt%) 
25 81.3±0.5 
30 84.2±0.8 
35 90.0±0.7 
40 87.1±0.6 
Lipase amount (%) Methyl esters content (wt%) 
0.5 57.3±1.2 
1 69.1±1.0 
1.5 81.4±0.7 
2 87.6±1.0 
Table 1. Effect of lipase quantity on rapeseed oil 
                              methanolysis 
Table 2. Effect of temperature on rapeseed oil  
                            methanolysis 
